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NOTICE OF ERRATUM 


In the title on the cover of Psychological Monographs, Whole 
No. 465 (1958, Vol. 72, No. 12), by Gerald H. Shure and 
Ward C. Halstead, the word Intellectual should have appeared 
instead of the word Individual. The title on the cover should 
read: “Cerebral Localization of Intellectual Processes.” 
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Expressive Graphic Movements and ‘Their 
Relationship to Temperament Factors' 


Max ‘TALMADGE 
Emma Pendleton Bradley Hospital 


His STUDY 


has two main 


purposes: 
first, a theoretical purpose, that of 
attempting to contribue to further under- 


standing of the unity of personality 


through graphic-motor movements; and 
secondly, to test certain hypotheses relat- 
ing graphic-motor movements to an as 
pect of personality known as tempera 
ment, 


It has long been assumed that indi- 


vidual characteristics of gesture and 


movement reveal personality differences. 
Often we make judgments about a per 
son by his walk, speech, or posture. We 
speak about an energetic person when 
the walk is rapid and there appears to 
be purpose in his stride. When the bear- 
ing is erect, the individual seems to be 
sure olf himself, and we speak of self 
confidence or dominant attitude. 


‘This study is a condensation of a dissertation 
submitted in partial fulfillment of the require 
ments for the doctoral degree at the University 
of Utah, Salt Lake City. The writer wishes to 
express his appreciation to the following mem 
bers of the Departments of 
Psychiatrv: M. Duane 
criticism and constant support throughout 
investigation: William H. Brown, for his assist 
ance in formulating the specific problem; Ija N 
Korner, for his initial suggestion concerning the 
and to Don Justesen, for 

recording apparatus, I 
owe a debt of gratitude to Anthony Davids, Chief 
Psychologist at the Bradley Hospital, for giving 
of his time and assistance in helping to organize 
the data, as well as the initial critical reading 
of the and to Elizabeth Nickerson and 
Christine Danat for their valuable assistance in 
typing the manuscript. 
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and 
his helpful 
this 


area of investigation, 


building the pressure 


thesis, 


Movement has often been classified 
under the heading of expressive behavior. 
Allport and Vernon (4) point out that 
movement patterns may be broken down 
into expressive and adaptive parts. All- 
port defines expressive movements as 
“individual peculiarities in the. manner 
of performing adaptive acts” (2, p. 465). 
Thus, it appears that, in almost every 
motor performance, there is individual 
expression. 

While gross motor phenomena readily 
reveal differentiating characteristics of 
the performer, i.e., walking, bearing, and 
even has also been 


sitting down, it 


claimed that finer motor behavior, i.e., 
handwriting, drawing, and simple sen- 
sory motor performance can also reveal 
inner personality traits. The assumption 


is made that a 


person’s movements, 
rather than being accidental or chance 
determined, are consistent 


ent 


differ- 


and 


unde 
environmental 
related to the 
organism. 


conditions, are 


basic the 


motivations of 

The whole area of expressive behavior 
is an important one in the study of per- 
sonality. Within recent years, psycholo- 
gists have increasingly emphasized the 


unity authors 


of personality. Various 
have regarded the human organism as a 
highly integrated, consistent being whose 
structure and function are meaningfully 
related. Moreover, they have assumed 
that this relationship can be determined. 


The psychosomatic approach to disturb- 


: 
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ance of function has revealed much about 
the interrelationship between psycho- 
emotional needs and the state of the 
organism. The study of expressive be- 
havior can thus be useful in understand- 
ing the structure and function of the 
individual organism as well as of the 
unity and consistency of personality. 


THE PROBLEM 


Historical Background 


Various psychologists (11, 22, 42, 45, 59) have 
noted that in early infancy there exist tempera- 
mental differences. Emotional patterns in adult- 
hood also have been found to be relatively fixed 
(29, 49). Johnson (27) advanced the theory that 
temperamental differences are indicated by 
different tensions. Several authors hold that 
muscle tension may best be studied through the 
hand (28, 50, 57, 58). Luria (32) devised a method 
for studying motor behavior under strong emo 
tions. He found that the presence of strong 
emotion characteristically  disorganizes the 
pattern of movement in the right hand and 
often the uniformity of tension in the left hand 
as well. Woodworth & Schlosberg (56) emphasize 
that muscular tension or tonic level is not solely 
a situational end product, but part of the 
mechanism producing alertness as well as being 
intimately associated with consciousness 

A variety of psychotherapists have commented 
upon the relationship between changes in 
therapy and the muscular system. Whitehorn 
(51) arrived at the conclusion that speech pro- 
ductions were overrated as indications of what 
is going on in a patient’s mind, and used obser- 
vation of motor expressive behavior in his in 
vestigations. Deutsch (14) reached the conclusion 
that every person had a characteristic postural 
pattern which represented the response of his 
motor apparatus to unconscious psychologic 
complexes. In the course of treatment, the 
pattern became altered. The basic nature of 
motor behavior is suggested by Perl: “Next to 
language, movement of our body or its parts 
is Our Most common means of expression. In the 
development of the human race, expression by 
movement preceded the use of organized lan- 
guage and the same is true of the development 
of the individual—it is quite possible that, be- 
cause our carlier reactions were freely expressed 
by movement, the expression by movement 
continues to be more free, less inhibited than 
verbalization” (40, p. 598). 

Expressive movements have been studied in a 
variety of forms. The forms of expression may 
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be classified under the following categories: facial 
expression, hands, voice, literary style, | gait, 
painting and drawing, handwriting, and motor 
behavior. Bell (9) and Anderson and Anderson 
(6) provide surveys of studies in expressive move- 
ments. They emphasize that, although expressive 
movements have been the concern of psycholo 
gists for a long time, very little objective re- 
search has been carried out in this area. Maslow 
(33), in a recent book, makes the point that, if 
one wishes to know about character structure, 
the best behavior to study is expressive rather 
than coping behavior. 


In studying expressive movements, 
three main questions have to be dealt 
with in order to provide a comprehen- 
sive evaluation of the investigation. First, 
is there consistency? Are the same results 
obtained with repeated testings, or are 
judges reliable among themselves? Sec- 
ondly, is there unity to the expressive 
movements? There should be a meaning- 
ful relationship among the various move- 
ments to indicate that we are not dealing 
with isolated phenomena. Third, are 
these movements meaningfully related 
to other measurements of behavior? Is 
there a relationship between measure- 
ments of expressive movement and 
other measurements or clinical observa- 
tions? A survey of the work done in this 
area reveals that none of the investiga- 
tions meet all three criteria successfully. 

Most work in the area of expressive 
movements is based upon impression; 
that is, judges make judgments about 
certain movements and attempt to relate 
them to certain personality characteris- 
tics. Eisenberg (17, 18,-19, 20), who uti- 
lized this approach and the direct meas- 
urement of expression, emphasizes that 
stereotyping is a large source of error in 
the matching techniques. Thus, the 
judges have a stereotype of what a “domi- 
nant” person will do and then match 
dominant personality characteristics to 
this stereotype. In other words, there is 
an assumption of unity in the minds of 
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the judges rather than a real penetration 
to the inner characteristics of the sub- 
jects. The importance of expression as 
objectively measured, rather than expres- 
sion based upon impression, appears to 
be a vital consideration in attempting to 
discover whether valid relationships exist 
between personality variables and expres- 
sive movements. 


Previous Investigations 


The best known study in the area of expres 
sive movements is that of Allport and Vernon 
(4) in 1933. They set out to investigate the intra- 
individual consistency of expressive movements 
by direct measurement. Using such measures of 
motor performance as estimation of distance 
with hands and feet, writing pressure, estima- 
tions of weights, intensity of voice, and number 
of lines on a page, they found that, for their 
25 male subjects, the repeat reliabilities in the 
same experimental session averaged .75; those at 
different sessions averaged .64. They concluded 
that single habits of gesture were stable charac 
teristics in their experimental group. Another 
question they set out to answer was whether 
different movements from different parts of the 
body, performing different functions, correlate 
highly. On the basis of their findings, they con 
cluded that there was no general overall move 
ment factor. An analysis of their intercorrelations 
led them to the conclusion that there were three 
group factors, “areal,” “centrifugal,” and 
“emphasis.” This classical study gives the first 
experimental indication that bodily movements 
are “meaningful”; that is, that expressions of the 
body may be used to better understand the 
nature of the individual personality, However, 
Allport and Vernon left off at the most crucial 
point. They failed to study the relationship 
between bodily movements and inner personality 
structure. 

Using graduate students, Eisenberg (18) re 
peated Allport and Vernon's work and obtained 
similar results. Enke (21) used 500 subjects and 
found characteristics differentiating the move 
ments of pyknic and nonpyknic types. Arnheim 
(7) and Wolff (52, 53, 54), in a large number 
of studies, matched different types of expressive 
movements through subjective impression. On 
discovering consistency in impression, they con 
cluded, by inference, that there is a correspond 
ing consistency in expression. 

A number of invesitgators have dealt with 
graphic-motor expression. Many books have been 
written about graphology and drawings as indic 
ative of personality and individual differences. 


The lack of objective studies and the difficulty in 
determining specific measurable categories in 
both these areas have limited ther validity of 
these techniques in experimental investigations. 
As far back as 1924, it was claimed by Poffen- 
berger and Barrow that, “The moment we touch 
upon line form we are already, in strictness, be- 


yond the elements. For with form enters the 
motor factor, which cannot be separated from 
the motor innervations of the whole body... . 
The impression of the lines involves expression, 
a meaning which we cannot escape” (4l, p. 102). 

Various experimenters (25, 31, 41) have found 
a certain uniformity in depicting emotional 
states by direction and type of line drawn. 
Lundholm (31), for example, found that sub- 
jects drew lines symbolizing states of strong 
motor expression by short waves and acute 
angles, and lines symbolizing states of weak 
motor expression by long and low waves. He 
also found that the downward tendency of a line 
expresses relaxation; the upward tendency, 
power. Poffenberger and Barrow (41) had their 
subjects match lines with 47 adjectives. They 
found that slow, descending curves were related 
to sad, lazy, and weak; slow horizontal curves, to 
quiet and gentle. Harms (25) utilized a much 
larger population and found that subjects gave 
similar meanings identical 
Some of his findings were: 
downward; 
downward, 


form patterns. 
depressed — line 
laughing = line upward; fear = 
bent lines; tired — horizontal line 
going downward; sad = horizontal and vertical 
lines downward. 

Downey (15, the first to use 
objective measures of handwriting as reflecting 
personality traits. In study, she 
high positive correlations between 
“attention to detail,” such 
smallness of letter, 


16) was one of 
one obtained 
the trait, 
measures as 
regularity, and invariability 
of spacing. With respect to the trait, “pride” or 
“feeling of self-worth,” she found high correla 
tions with size of letter and ornamentation of 
capitals. With the trait rating continuum “ex- 
plosive-inhibited” the following group of hand- 
writing characteristics 


and 


were highly 

exaggerated size, rapidity, and pressure 
In a more recent study, Pascal (39) attempted 

to find quantifiable variables of handwriting 


related 


and to relate them to five personality traits as 
rated by seven psychologists. He found that the 
correlation between pressure range and energy 
was significant at the 01 level of confidence. 
Speed of writing and pressure range was sig 
nificantly correlated with inipulsiveness (.35), 
pressure range was significantly correlated with 
energy and expression (.62), and speed was sig- 


nificantly correlated with expression and im 


pulsion (.54) 
Various investigators have claimed that motor 
behavior reveals emotional status. Munsterberg 
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(38), Allport (1), and Downey (16) found that 
there are considerable individual differences in, 
the subjective estimation of space according to 
changes of mood and purpose. Wolff (55) related 
that Remmers and Thompson asked students to 
draw lines on paper while thinking of pleasant 
events and unpleasant events. The lines drawn 
during pleasant thoughts were significantly 
longer than those during unpleasant thoughts 
The involuntary tendency toward 
contraction of movement appeared to be based 
upon emotional stimull, 

Based upon some of the investigations men 
tioned previously, Mira (34) constructed a prin 
ciple of psychomyokinesis which holds that 
“Psychological space is not neutral; all the move 
ments of the individual acquire a peculiar mean 
ing according to the direction in which they are 
performed” (p. 175). 

Mira further postulates that mental activity 
may in turn be considered a succession of acts 
implying postural changes and that, whenever 
mental equilibrium is disturbed, there is a corre 
sponding distortion of movements, dependent 
upon the degree to: which any voluntary at 
tempt at compensation is eliminated. He 
sequently claims that, if an individual is re 
quested to perform small oscillatory movements 
in the fundamental direction of space without 
visual control, the observed shifts will indicate 
the predominant muscular pattern and will 
furnish insight as to the subject's fundamental 
attitudes of addition, he 
that the differences so detected may signify the 


extension oF 


con 


reaction, In assumes 


individual's habitual attitudes of reaction pro 
vided they are sufficiently constant 
In line with the above, Mira devised a test 


called the Myokinetic Psychodiagnosis technique 
(MPD). Briefly, this requires subjects to trace 


lines and other figures while their vision is 
screened, The lines to be drawn are known as 
‘lineograms” or ‘kineotograms.” They are drawn 


with the right and left hands in three different 
planes: horizontal, vertical, and (per 
pendicular) to front of the Other 
figures, including zigzag lines, staircases, circles 


sagittal 
the body. 
chains, and parallels are also drawn, supposedly 
to check the initial lineograms. Objective scores 
length of 
shiftings, comparison of movements towards and 
away from the body, and other relationships, I 
should be pointed out that, unlike the situation 
in handwriting or drawing, the subject is re 
quired to be screened and to keep his-hand and 
arm always in the air, never in a resting position 

Investigations using this procedure are 
few and even the that Mira has 
rather than using objective data, consist mainly 
of conclusions based upon poorly designed ob 
servations (5, 35, 36, 37). It that 
worthwhile 


are derived from lines, direction of 


very 
studies 


is evident any 


the Mira 


study 


using 


done, 


technique 
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will 
tested 
to be indicated. Bell writes of this test that, “In its 
present state of development, its results are so 
tentative that it cannot be applied immediately 
for discrimination between clinical groups or for 
analysis of the structure of the personality in 
individual cases. Standardized experiments with 
the technique should be relatively easy to de- 


require a set 
Moreover 


of hypotheses that can be 


reliability measures will need 


velop, since the major analysis of the results of 


its use by various should be 


9, P 440) 


experimenters 


possible” 
The Present Investigation 


The present investigation is designed 


to determine whether graphic-motot 
movements are reliable and internally 
consistent, and to test whether these 
movements are meaningfully related to 
temperamental characteristics, A modifi- 
cation of the Mira technique is used as 
the test instrument. Mira’s test has not 
been validated and his claims have not 
been substantiated; hence, little use is 
made of previous findings. In the present 
modified form of this test, only some ol 
the quantitative scorable categories sug- 
gested by Mira are used. Other measures 
not used by him are also utilized. 
Personality is all-encompassing 
term, dealing with every aspect of human 
behavior. A review of the literature sug- 
gests that more meaningful relationships 
could be discovered by limiting the area 
of. investigation to that aspect of per- 
sonality known as temperament. Tem- 
perament has usually been broken down 
into three aspects: emotional, psychologi- 
cal, and kinetic. A definition giving due 
weight to all three functions of tempera- 
ment is the one by Allport: 
the characteristic 
phenomena of an individual’s emotional nature, 


Femperament refers to 
including his susceptibility to emotional stimu 
customary strength and 
the quality of his prevailing mood, 
the pecularities of fluctuation and in 
tensity in 


lation, his speed of 


Tesponsc 
and all 
mood; these phenomena being re 
garded as dependent upon constitutional make 
hereditary in origin” 


up, and therefore largely 


P 54). 


fe 
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Some writers (10, 16) have emphasized 
the kinetic or motor discharge aspect of 
temperament. This concept is especially 
pertinent and suggests that graphic-motot 
movements may profitably be compared 
with questionnaire data on temperament. 

After surveying the available objective 
instruments for assessing temperament, it 
was decided to use the Thurstone Tem- 
perament Schedule (46, 47). This is a 
test based upon a second order factor 
analysis of Guilford’s thirteen personality 
factors (23, 24). The theory is advanced 
by Thurstone that second-order 
are more basic and pervasive character- 


factors 


istics of the oiginal behavior items in- 
cluded in Guilford’s original factorial 
study. It is postulated that each of the 
factors is a continuous variable and that 
each occurs in every member of the popu 
lation but in varying degrees of strength. 

The test appears to have been well 
standardized and retest reliabilities vary 
from .61 to .82, depending upon the par- 
ticular factor. The following factors were 
defined: 


Active (A). A person scoring high in this area 
usually works and moves rapidly. He is restless 
whenever he has to be quiet. He likes to be 
“on the go” and tends to hurry. He usually 
speaks, walks, writes, drives, and works rapidly, 
even when these activities do not demand speed 

Vigorous (V). A person with a high score in 
this area participates in physical sports, work 
requiring the use of his hands and the use of 
tools, and occupations. The 
phasizes physical activity large 
groups and great expenditure of energy 

Impulsive (1). High this category 
indicate a happy-go-lucky, daredevil, carefree, act 
ing-on-the-spur-of-the-moment disposition, The 
person makes decisions quickly, enjoys competi 
tion, and changes easily 
other. 


outdoor area em 


using muscle 


scores in 


from one task to an 
Dominant (D). People scoring high on this 
factor think of 


of taking 


themselves as leaders, capable 
initiative and responsibility. They 
enjoy public speaking, organizing social activi 
lics, promoting new projects, and persuading 
others 

Stable (E) Stable 


even 


have 
and 


who 
cheerful 


Persons high 


usually are have an 


scores 
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disposition 
they 


They can relax in a noisy room, and 
remain calm in a crisis. They claim that 
they can disregard distractions while studying. 
Sociable (S). Persons with high scores in this 
area enjoy the company of others, make friends 
easily, and are sympathetic, cooperative, and 
agreeable in their relations with people. 
Reflective (R). High scores in this area indi- 
cate that a person likes meditative and reflective 
thinking and 


enjoys with theoretical 


rather than practical problems. Self-examination 


dealing 


is characteristic of reflective persons. These peo- 
ple are usually quiet, work 
work that requires accuracy 


alone, and enjoy 


and fine detail. 

1. Formulation of Relationships be- 
tween Graphic-Motor Movement .and 
Temperament Factors. Utilizing the tem- 
perament factors as criteria, the follow- 
ing hypotheses have been formulated be- 
tween these factors and graphic-motor 
variables. 

(a) Active. From Thurstone’s descrip- 
tion, it is rather evident that time scores 
should provide a measure of “active” 
temperament. However, as we are at- 
tempting to get at natural tempo and not 
set up a situation where speed is stressed, 
time should be taken the sub- 
ject’s knowledge and speed should not 


without 


be mentioned. Some investigators have 
claimed that a relationship exists be- 
tween speed and pressure (43, 54), and 
therefore it may be expected that  pres- 
sure will also be related to the “Active” 
factor. 

(b) Vigorous. The concept of energy 
level in Thurstone’s description readily 
suggests that pressure may be a measure 
of the factor. Downey (16) equates pres- 
sure with psychic tension and such con- 
cepts as “will” and “energy.” Wolff (55) 
related handwriting pressure to vigor, 
force, and vitality. Jacoby (26) found that 
depressive children have low writing 
pressure. Allport and Vernon (4) found 
that measures of pressure, intensity, 
forcefulness, and fewness of parallel lines 
were highly loaded in the emphasis fac- 


tor. It 


therefore seems that fewness of 
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parallel lines may also be a good measure 
of this factor. As has been mentioned, 
time scores have been claimed to be re- 
lated to pressure and will also be utilized. 
Thurstone (48) found in his apparent 
movement test that people who score 
high on the “vigorous” factor also saw 
movement in the leftward direction. 

(c) Impulsive. Thurstone indicates that 
this factor is a measure of acting-on 
the-spur-of-the- moment. ‘Therefore, in 
graphic-motor movement, shifts 
have to be made, individuals who score 
high on this factor will shift sooner than 
others. Thus, we can expect short lines 
when many lines are required. An indi- 
vidual who scores high on this factor 
might be called a nonperseverative. He 
does the task as fast as possible and is 
concerned no more with it. In addition 
to fast shifting, which may be reflected 
in short lines, speed and pressure also 
seem related. Pascal (39) found signifi- 
cant relationships between “impulsive” 
trait and pressure. 

(d) Dominant. We usually think of 
dominant people as assertive, outgoing, 
and expansive. Therefore, we might ex- 
pect that people who score high on this 
factor will shift upward in the line 
drawings, have larger movements in get- 
ting to a certain point, and will exert 
more pressure in their movements, Eisen- 
berg (17) found that dominant students 
exerted greater pressure, worked faster, 
and were less persistent. 

(e) Stable. It is rather difhcult to relate 
this concept to graphic-motor move- 
that 
people perceived movement in an upward 
direction. It might be speculated that 


ments. Thurstone found stable 


emotionally stable people will have more 
upward movements, work faster [Roman 
(43) believes that a happy mood releases 
and accelerates the flow of movement, 


whereas an anxious mood or inner ten- 
sion restrains it], and will make more out- 
going movements. 

(f) Sociable. This concept appears to 
be related to extraversion. Various graph- 
ologists and drawing analysts claim that 
a predominance of rightward movement 
indicates a person predominantly respon- 
sive to activated from 
without. Thurstone 
(47) found that persons who perceive mo- 


stimulations 
promptings from 


tion in an upward direction were socially 
outgoing. It is, therefore, postulated that 
high scorers on this factor will have up- 
ward and rightward shifting. 

(g) Reflective. In many respects this 
is the opposite of impulsive and sociable. 
Thus, individuals have been 
described as being perseveraters (30) and 


reflective 


introverted. It is, therefore, postulated 
that longer time scores, a predominance 
of leftward movement, and slower shift- 
ing will be related to high reflection. 


Hypotheses to be Tested 


|. Graphic-motor movements are sta- 
ble measures, and test-retest correlations 
will reveal a high degree of reliability. 

2. Individuals are internally consistent 
in their graphic-motor movements. Simi- 
lar movements will be found highly cor- 
related. 

3. Certain types of  graphic-motor 
movements go together and orderly re- 
lationships exist among the various move- 
ments. 

1. Specific relationships between the 
graphic-motor movements and tempera- 


ment factors are postulated: 


(a) High scorers on the Active factor} 


will work fast and exert greater pressure. 

(b) High scorers on the Vigorous factor 
will be found to have greater pressure, 
and faster time 


fewer parallel lines, 


scores. 


be 

: 


(c) High scorers on the impulsive fac- 
tor will shift sooner, work faster, and 
have greater pressure. 

(d) High scorers on the Dominant fac- 
tor will shift upward, have larger move- 
ments in reaching a certain distance and 
will exert more pressure. 

(e) High scorers on the Stable factor 
will shift in the upward direction, work 
faster, and will make more outgoing 
movements. 


(f) High scorers on the Sociable factor 
will shift in the rightward and upward 
direction and have outward movements. 

(g) High scorers on the Reflective fac- 
tor will work slower, shift slower, and 
will have leftward or inward movements. 


METHOD AND PROCEDURE 
The Subjects 


The experimental data for this study 
were collected from the results of the 
modified Mira technique and the Thur- 
stone Temperament Schedule, which 
were administered to 80 male college stu- 
dents .taking psychology courses at the 
University of Utah, They were informed 
that participation in the experiment had 
no bearing on the class grades and that 
the information obtained would be used 
solely for research purposes and would 
not in any manner be made public to 
their instructor, to the department, or to 
the University. 

In order to obtain as large a sample as 
possible and not be concerned with sex 
differences, only male students were se- 
lected. The variable of handedness was 
controlled, since only right-handed sub- 
jects were used. The 80 subjects ranged 
in age from 18 to 35 years, with a mean 
age of 21.6 years. 

Each subject was seen individually and was 
told the following: “I am conducting a research 


study in which I have subjects draw lines and 
other desgius. I am not interested in you as 
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individuals but 


only in group results, It is 
important that you do the best you can or else 


the research cannot succeed 
The Test Instrument 


The test instrument is a modified version of the 
Mira technique. The test stimuli comprise six 
sheets of paper on which various designs are 
printed. See Fig. | for a reproduction of the stimu- 
lus figures. The first sheet contains a staircase with 
vertical and horizontal lines 5 mm. long. The 
second sheet contains a circle 25 mm. in diam 
eter, On the third sheet 
a horizontal line 38 mm 
lines 42 mm, long. The fourth sheet has fou 
rigzag lines, two on the bottom of the page 
17 mm. apart, and two on the top of the page 
122 mm. apart. The fifth sheet has two parallel 


there are three lines 
long, and two vertical 


lines, each 146 mm. long and connected at 
the bottom with two lines each 23 mm. long 
and 9 mm. apart. The sixth sheet is like the 


fifth, except that the parallel lines are connected 


is 3 
| 4. 
2. §. 
| 
| 
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Fic. 1. Myokinetic psychodiagnosis stimulus 
figures. These are reproductions of the stimulus 
figures as they are presented to the subjects: 
1. Ascending and descending staircase; 2. Circle; 
3. Lines: sagittal, horizontal, and vertical; 3. 
Up and down zigzags; 4. Upgoing ladder; 5 
Downgoing ladder. 
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at the top of the sheet rather than at the bot 
tom. 

Fach sheet of paper was separately inserted 
and centered in a wooden board 15 inches long 
and 12 inches wide. Attached to the board, about 
10 inches above it, was another board six inches 
long and eight inches wide. This board 
used as a screen and could be moved into dif 
ferent positions, The larger board was affixed 
to a table the top of which was 30 inches above 
the floor. The board was slightly inclined to the 
left and its front was even with the edge of the 
table. The board could be set either in a hori- 
zontal position (down), or in a sagittal position 
parallel to the subject (up). Each subject was 
seated which could be either 
or lowered. The subjects adjusted the stool ac 
cording to the most comfortable position for 
performing the various graphic movements. The 
stool was set at a fixed distance of six inches 
from the edge of the table. 

Once the subject was comfortably seated, he 
was given the following instructions: “I want you 
to draw some lines. This will be somewhat dif 
ferent from your usual writing, since you may 
not rest your hand or elbow anywhere. Hold 
your arms up from your sides. Let them move 
freely.” The subject was then given the first 
stimulus sheet containing the The 
board was in the sagittal position for this task 
There were model staircases which the 
subject was instructed to trace with his vision 
exposed. Then the subject was instructed to con 
tinue making staircases going up and: to the 
right, until told to stop. When the subject was 
at the center of the page, he was instructed to 
stop, lift his pen, and then to come down to 
the right. He was told to try and make all the 
steps equal when going up and coming down 
His vision was screened after he completed the 
model staircases. 

The first stimulus sheet was taken away and 
the second one, the circle, was presented. The 
board remained in the sagittal position. The in 
structions for this task were similar to the stair 
case task. Each subject was required to draw 
ten with his after he 
traced one circle while looking at the model 
Again he was reminded to keep his arms and 
hands otf the paper and to try to keep the pen 
perpendicular to the paper, He was requested 
to draw the 
and one on top of the other. Each time he com 
pleted a circle, he was to lift his hand off the 
paper and then proceed with the next circle 

The third stimulus sheet contained the three 
lines. The instructions were similar to the other 
tasks. The subject was told, “Here is the first 
line (the examiner points to the bottom vertical 
line). Take the pen in your hand and retrace 
this line going from top to bottom and then 


was 


on a stool raised 


Staircase 


three 


circles vision screened 


ten circles the same size as model 
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back up again while looking at the line. Then 
I am going to screen you, and you will trace this 
line ten more times, five times alternately each 
direction. Try to draw all the lines the same 
length as the model and in the same place, one 
on top of the Remember to keep your 
arms and hands off the board.” 

Each subject was permitted to trace one line 
back and forth with his vision unscreened and 
then ten lines, five back and five forth with his 
that he could not see what 
As he could not rest his hands 
paper, the pen point was always fairly 
perpendicular to the paper 

When the subject completed the vertical line, 
he was requested to proceed in the same fashion 
for the horizontal line, reproducing five right 
and five left lines. Before starting, he adjusted 
the stool to the most comfortable position for 
him. After the subject completed the ten lines 
in the horizontal direction, the board was raised 
so that it was parallel to the subject and he was 
instructed to make five up and down movements 
on the top vertical line (sagittal plane). Thus 
in all, each subject made 30 lines with his vision 
screened 

The fourth sheet contained the zigzags. The 
board was put down on the table and the sub 
ject was given two pens, one in each hand. The 


other 


vision screened so 
he was drawing 


on the 


subject was first instructed to trace the bottom 
apart). 
“Retrace these sample lines, moving both pens 
at the same time, inward and outward, just as 
if you were playing an accordion. When you 


zvigzags (17 mm These instructions were: 


have finished the samples, I will place the screen 
You will continue to draw the 
zigzag lines, trying to keep them the same size 
sample and in the same direction, Re 
hold up so that your 
hand and arm do not touch the paper. You will 
be told when to stop.” 

When he completed the bottom zigzags, he 
was instructed to do the 
were the same for this task, with the 
that he told to start at the top 
of the sheet and work his wav down until told 
to stop 


before your eyes 
as the 


member to your wrists 


top zigzags. The in 
Structions 


exception was 


The fifth sheet contained the egocifugal ladder 
the The 
mained in the horizontal position (perpendicular 


away from body) writing surface re 


to the subject). Each subject was given the pen 
and directed to trace the two model lines begin 
After 


was in 


ning at the left and moving to the right 
he completed the first model line, he 
structed to lift the pen and go back to the lett 
and trace the second line going from left to right 
Then and he was in 
structed to keep making lines, trying to keep 


his vision was screened 
them the same distance apart as the two model 
lines. He make lines 


left \iter completing a line, he 


was further instructed to 


from 


to right 


| 
« 
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was told to lift his pen and start at the left for 
the next line. He told that it was like a 
ladder and he should try to keep the lines within 
the sides of the ladder. He was to keep making 
lines until instructed to stop. 

The sixth sheet contained the egocipetal lad 
der. The instructions for this task were the same 
as for the fifth The model lines were 
at the top of the page and the subjects were 
directed to draw lines from the top toward him 
self. Again the lines were drawn from the left to 
the right. 


was 


sheet 


The entire Mira Procedure took about 
twenty minutes. Figure 2 contains a re- 
production of a test record, 
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Data Obtained During Investigation 


To the right of the subject, a screen 
was placed so that he was unable to see 
the recording apparatus. During the ex- 
periment, time and pressure were re- 
corded for each task. The time was re- 
corded in seconds by means of a stop 
watch and was taken from the moment he 
completed the model figures until he was 
instructed to stop. Thus, in all there were 
ten different time each 


scores, one for 


ol the ten tasks. 


J 


IM 
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Myokinetic psychodiagnosis test completed productions. These are 
drawings madc 


reproductions of the 


> by a subject 
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Pressure was recorded by means of an 
apparatus devised by Don Justesen, Labo- 
ratory Assistant in the Department of 
Psychology, University of Utah. Figure 3 
is a schematic diagram of this apparatus. 


The ball-point pen that the subjects used is 
an electronic stylus connected to a direct-coupled 
amplifier and a vacuum tube volt-meter. The 
electronic stylus is composed of a piston which 
engages a pocket of carbon in a glass rod. Carbon 
has the unique quality of changing resistance 
when pressure is applied. This change of re 
sistance causes a voltage differential upon the 
grid of an electron tube. Thus, changes in pres- 
sure cause changes in resistance which, in turn, 
produce voltage changes which are amplified by 
a D.C. amplifier and then fed into the vacuum 
tube volt-meter which has been calibrated to a full 
scale of 500 grams. 

The use of the amplifier, in addition to the 
vacuum tube volt-meter, is necessary because the 
total swing in potential produced by the pres 
sure stylus is less than 30 millivolts. Calibration 
of the scale was derived by first applying the 
stylus on a gram weight scale. When the scale 
registers 500 grams, the vacuum tube volt-meter 
is calibrated to full scale deflection. The posi- 
tion of the vacuum tube volt-meter indicator is 
then noted and checked for position. This is 
repeated with different weights until a linear 
scale (on the vacuum tube volt-meter) has had 
its graduations identified with a succession of 
weights, 

After the experiment was completed, the re 
cordings of pressure which were obtained from 
the volt-meter were transformed into grams 
Thus, electronic measurements were changed 
into weight measurements. A full scale deflec 


90Vv reg. 


P, Pressure Stylus R, 
“A” battery 
30v. "8" battery 
C, Imfd, 100v. electrolytic condenser 


Fic. 3. Schematic diagram of pressure measuring apparatus 


5,000,000 nares. 
Vv, 6 SLT electron tube 


tion of 5 units was equal to 500 grams, 4 units 
to 420 grams, 3 units to 300 grams, and so on 
until the scale was transformed into gram meas- 


urements. This apparatus has the unique dis- 
tinction of permitting a standard piece of equip 
ment, a ball point pen, to be applied in any 
direction and the obtaining of quickly inter- 
pretable pressure recordings. In addition, the 
volt-meter averages the pressure so that what is 
recorded is the average pressure for a given 
movement. Thus it was unnecessary to take 
constant recordings for, each task; one was suffi- 
cient to obtain an average pressure measure 
ment for any particular task. 

Utilizing this apparatus, ten different pressure 
scores were obtained from each subject, one for 
each task. 


Data Obtained from Test Instrument 


From the lineogram recordings, the following 
data were obtained: length of line, primary shift- 
ing (up and down on the vertical lines, right 
and left on the horizontal), secondary shifting 
(right and left on the verticals, up and down 
on the horizontal). Calipers and a metric ruler 
were used to measure the length of lines and the 
shiftings. The length of the ten lines for each 
task was measured and averaged. This provided 
the average length for each task for each sub 
ject. Primary shiftings were obtained on the 
verticals by using the midpoint of the model 
line and measuring the length of each line 
above and below the midpoint. If the length 
was greater above the midpoint, it was con- 
sidered a positive shifting, and the difference 
in mm. was recorded. If the length was greater 
below the midpoint, it was considered as nega- 
tive shifting, and the difference between the 
length above and below the midpoint was re 
corded as the amount of negative shifting. For 
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the horizontal line, the same procedure was 
followed except that the measurements were 
taken in reference to right or left of the mid 
point. Where the length was longer to the 
right, it was considered as positive shifting: to 
the left it was considered as negative shifting. 

Secondary shifting was measured on the verti 
cal lines according to the distance the lines were 
from the line. If all the lines were to the right 
of the model line, the distance was averaged and 
a positive score was obtained; if they were all 
to the left, an average negative score was ob- 
tained. There were a few in which shiftings 
were to the right and left of the given line. In 
this case the average distance in one direction 
was subtracted from the average distance in the 
other direction; the side of the higher average 
obtained the sign, whether positive or negative. 
On the horizontal line, secondary shifting was 
measured in terms of distance above or below 
the given line. The ten lines were averaged; the 
average positive or negative shiftings were re- 
corded. All measurements were taken from the 
midpoint of the model line. 

On the fourth task, the circles, similar meas 
urements were recorded: size, primary and sec- 
ondary shifting. The diameters of the ten circles 
were measured and averaged to give the mean 
circle size for each subject. Primary shiftings 
were recorded from the average right or left 
shiftings of the circles. At the midpoint of the 
circle, perpendicular lines were erected, and the 
distances from the midpoint of the given circle 
to the center of the other ten circles were meas- 
ured. The right or left deviations were measured 
and averaged. The deviations were considered 
positive if to the right and negative if to the 
left. Secondary shifting was recorded in a similar 
manner with the measuring of up and down 
shifting; those that averaged above the given 
midpoint were considered as positive and those 
below negative. 

There were two staircase tasks, ascending and 
descending. From the end of the model staircase 
to the left side of the paper was 17 mm., the 
midpoint was 85 mm. At the midline, a_per- 
pendicular line was erected. When the subject 
reached this line, he was told to stop and to 
start coming down. The ascending staircase com 
prises the upward horizontal and vertical lines, 
while the descending staircase consists of the 
horizontal and vertical lines to the right of the 
midline to the edge of the page. The measure- 
ments obtained from both tasks were similar: 
number of stairs (to the midline in the ascend- 
ing, and back down to the level of the model 
line in the descending), and length of vertical 
and horizontal lines. The length of the hori 
zontal and vertical lines for each task was aver- 
aged separately, and the average vertical and hori- 
zontal lengths for each subject on both tasks 
were obtained. 


For the zigzag tasks, three measurements were 
recorded. The first measurement was the number 
of angles it took the subject to get from the 
model zigzag to the other end of the paper where 
the other model zigzag ended. This was a dis- 
tance of 205 mm., in either direction going up 
or down. The second measurement was width, 
or distance apart, between the zigzags made by 
two different hands. This width was measured 
three times, one-third the length, two-thirds the 
length, and at the end of the distance, 205 mm. 
up or down, depending upon whether the up- 
going or down-going zigzags were being meas- 
ured. The third series of measurements were 
deviation scores, the distance the right-handed 
zigzag deviated from a line drawn straight up 
from the end of the model zigzags. The devia 
tions were measured at one-third intervals and 
three measurements were made of each line. If 
the average deviation were to the right of the 
drawn iine, a positive deviation was recorded 
and the average deviation of the three recordings 
was the score obtained, The identical procedure 
was followed for both the up-going and down- 
going zigzags. 

The ladder tasks provided four different types 
of scores. The first was the number of lines 
it took the subject to reach ,the top or bottom, 
depending upon whether the egocifugal ladder 
(away from the body) or the egocipetal ladder 
(toward the subject) was being measured. The 
second measurement was the distance between 
the lines. The two model lines were 9 mm. apart. 
and the subjects were instructed to attempt to 
continue making the lines the same distance 
apart as the model lines. The distance between 
the lines were measured at the midline of the 
ladder, averaged and divided by the number of 
lines to give the average distance between the 
lines. The third measurement was the length of 
lines. All the lines were measured and the aver 
age length of line was obtained by dividing the 
number of lines by the length of all the lines. 
The fourth score obtained was a deviation score. 
From the midline of the ladder (vertical line), 
the length of each line to the right and left of 
the midline was measured, The shorter part was 
subtracted from the longer and a_ positive or 
negative value was assigned, depending upon 
whether the right or left side was longer. All 
the deviation scores were averaged and an aver- 
age deviation score was obtained. The same pro- 
cedure was followed for the egocifugal sand 
egocipetal ladders. 

summarize briefly: in addition to the 
measurements noted, there were also ten pres 
sure and ten time scores, one for each task: 
vertical line, horizontal line, sagittal line, circle, 
ascending staircase, descending staircase, zigzag 
upward, zigzag downward, egocifugal ladder, and 
egocipetal ladder. Adding up all the measure- 


t 


ments, 52 different scores were obtained from 
the graphic-motor movements. 


Criterion Test—Thurstone 
Temperament Schedule 


After the subject had completed the Mira 
test, he was taken to another table and was 
requested to answer the “yes” or “no” questions 
on the Thurstone Temperament Schedule. 

The Thurstone test contains 140 questions 
which can be answered with a cross under “yes,” 
“no,” or “?.” The subjects were requested not 
to use the question mark category if they could 
possibly help it. They were again reassured that 
we were not interested in them as individuals 
but only as subjects in an experiment, and the 
results of their test would not be made known 
to anyone; it was therefore very important that 
the questions be answered as truthfully as possi 
ble 

The Thurstone Temperament Schedule (1 TS) 
was devised for the purpose of describing how 
normal people differ from each other on stable 
traits of personality. Thurstone emphasized that 
the scale does not attempt to appraise the degree 
of conflict, insecurity, or maladjustment, It is 
designed to assess those traits which are relatively 
permanent for each person. Thurstone acknow! 
edges that, while the schedule is limited in 
depth, it has unusually broad coverage. 

The test itself took about 15 to 25 minutes 
to complete, Scoring was very simple; all that 
was necessary was to count up the correct answers 
for each area. These are automatically recorded 
on the grid page, as the subject marks his an- 
swers. Raw scores were used rather than pet 
centages, as we were not interested in standards 
but only relative position, that is, who performed 
higher and who, lower. 

After the subjects had completed the Mira 
technique and the Thurstone Temperament 
Schedule, they were requested to provide addi 
tional information such as age, height, and 
weight and were requested to make an appoint 
ment for more testing. Out of the 80 subjects, 
74 were retested on the Mira techniques over a 
two-week period. Test-retest reliabilities on the 
52 graphic-motor variables were obtained from 
the test instrument. 


RESULTS 


As in any investigation where relation- 
ships are of major interest, it is first ne- 
cessary to determine whether the varia- 
bles involved are consistent. Can the 
same results be expected with repeated 
testings? This is especially true for an 
area in which little previous investiga- 
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tion has been carried out, such as in that 
of graphic-motor movements. It, was 
unnecessary to test for the reliability of 
the ‘Thurstone measures, as Thurstone 
provides the reliabilities for his scale for 
a similar group. 


Hypothesis 1: Graphic-motor movements 
are stable measures, and test-retest corre- 
lations will reveal a high degree of re- 
liability. 


As previously mentioned, 74 of the 
original 80 subjects returned for retesting 
on the Mira technique. Test-retest Pear- 
son r’s were performed on the 52 graphic- 
motor variables for the 74 subjects. Table 
| presents these data and reveals some 
degree of consistency. There was only 
one coefhcient below .30; many of the 
correlations were in the seventies and 
eighties. Although many of the highest 
correlations were in the obvious physical 
dimensions of time and pressure, there 
was also a number of high correlations in 
such variables as: number of angles, 
number of lines, and length. While, in 
general, the pressure and time variables 
had the highest reliability, it was also 
observed that, in one task, the descend- 
ing staircase, the reliabilities were greatly 
reduced. To obtain the average relia- 
bility for all the 52 variables, the relia- 
bility coefficients were converted into 
“2” scores and averaged. This gave a “2” 


of .720 or an “r” of .617. None of the 
tasks took more than a few minutes, It 
can be expected that, with longer tasks, 
the reliability would be even higher (48). 
These results indicate that graphic-motor 
performances are fairly stable character- 
istics for the present subjects. 


Hypothesis 2: Individuals are internally 
consistent in their graphic-motor move- 
ments. Similar movements will be highly 
correlated. 


All the variables were intercorrelated 


; 
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TABLE 1 


Pest-Retrest RELIABILITY COEFFICIENTS ON 
52 VARIABLES 


FOR 74 SUBJECTS 


Variable Number 
and Name 


Pressure 

Time 

Length 

Primary Deviation 
Secondary Deviation 
Pressure 

lime 

Length 

Primary Deviation 
Secondary Deviation 
Pressure 

lime 

Length 

Primary Deviation 
Secondary Deviatio 
Pressure 

lime 

Length 

Primary Deviation 
Secondary Deviation 
Pressure 

lime 

Number of Stairs 
Vertical Let gth 
Horizontal | ength 
Pressure 

lime 

Number of, Stairs 
Vertical Le neth 
Horizontal Length 
Pressure 

lime 
Number of Angles 
Distance \part 
Deviation 

Pressure 

lime 

Number of Angles 
Distance Apart 
Deviation 

Pressure 

lime 

Number of Lines 
Distance between 
Lines 

Length 

Deviation 

Pressure 

lime 

Number of Lines 
Distance between 

| ines 

Length 

Deviation 


Variable Number 
and Name 
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by means of I.B.M. In all, there were 
1,891 separate Pearson's “r” intercorrela- 
tions; this comprises 52. graphic-motor 
variables obtained at the first testing, 
7 temperament scores, and the variables 
of age, height, and weight. Table A? 
contains this 62 variable intercorrelation 
matrix. In order to pick out the signifi- 
cant relationships, the .05 level of signifi- 
cance was selected for the two-tailed test. 
It was found that for an N of 80, all cor- 
relations above .219 would be significant 
at this level. From the intercorrelation 
matrix, 425 out of the 1,891 correlations 
were found to be related at .22 or above, 
regardle ss of sign. 

The problem immediately raised is: 
could such a large number of significant 
relationships be expected on the basis 
of chance alone? Statistically there is no 
way of determining what effect chance 
has on a large intercorrelation matrix. 
At the .05 level of significance, 5 out of 
100 can be expected to be significant by 
chance alone. For 1,900 correlations, 90 
significant correlations can be expected 
due to chance. Almost five times that 
number were obtained. It seems highly 
unlikely that the large number of signifi- 
cant relationships obtained is determined 
to any great extent by chance. 

So far, all that has been indicated is 
that there is a “meaningfulness” to the 
domain covered by the intercorrelation 
matrix. It is evident that the area en- 
compassed is not a helter-skelter one in 
which the variables are completely inde 
pendent of each other. As it has been 
found that the number of significant re 
lationships is significantly greater than 
would be expected by chance, it is now 
possible to examine the significant cor- 

>The table of intercorrelations of the 62 
variables used in the study has been deposited 
with the American Documentation Institute 
Order Document No. 5754, remitting $1.25 for 


$5-mm. microfilm or $1.25 for 6 by 8 in. photo 


copies 


Reli- : 
Coeth- 
cient 
Vertical .729 
Line 670 
717 
441 
470 
Horizontal 753 
Line 731 = 
59? 
261 
Sagyittal 1 766 
Line 1 708 x 
1 
1 387 
1 470 
Circles 16 
17 R23 
18 585 
19 415 
20 412 a: 
21 | 
Staircase 22 526 
as 
24 447 
7 
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Descending 26 391 
Staircase 27 108 
28 642 i 
29 632 
; 30 546 
Upgoing 31 7O8 4 
Zigzags 32 813 
33 739 
$25 
35 465 
Downgoing 36 700 i 
Zigzags 37 753 
38 775 
39 655 
40 514 
Upgoing 693 
Ladders 42 772 
727 
} 
649 
549 
6 380 
Downgoing 47 819 
Ladders 18 779 2 
49 640 
50 
616 
$13 
§2 40 
Reli- 
Coeth- 
cient 
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TABLE 2 


INTERCORRELATION OF THE PROFILE SCORES REPORTED BY THURSTONE (T) 
COMPARED WITH THE PRESENT Stupy (P) 


Active Vigorous 


Impulsive Dominant Stable Sociable 
T P + P T P T P I P T - 
Active 
Vigorous 23* 17 
Impulsive .36%° .47% 
Dominant .10 .39* .24* .16 37** 
Stable — .03 -12 .09 1 30** 20 30** 
Sociable 22* 26* .20 .24* 55** 5i** 57** 17 
Reflective 24° os —.03 O07 —.16 —.17 


-.03 —.24* 


* Significant beyond the .05 level. 
** Significant beyond the .01 level. 


relations in order to determine what re- 
lationships exist. 

Before going into a detailed analysis of 
the graphic-motor variables, it may be 
best to first examine the intercorrelation 
of the temperament factors. Table 2 con- 
tains a comparison of the intercorrela- 
tions presented by Thurstone and those 
of the present study. As can be seen in 
most cases, higher correlations were ob- 
tained in the present investigation than 
were obtained by Thurstone. Such corre- 
lations as .72 between dominant and socia- 
ble, .51 between sociable and impulsive, 
and .49 between dominant and impulsive, 
raise some question as to the independ- 
ence of such variables. While the theo- 
retical importance of this is not pertinent 
here, it can be expected that the relation- 
ships that are present in the criteria 
scores. will influence upon 
the correlations obtained between the 
graphic-motor movements and the tem- 
perament scores. 


have an 


Table 3 contains the intercorrelation 
matrix of the movement variables. Of the 
52 graphic-motor variables, ten are time 
scores and ten are pressure scores, one 
for each task. The question that now 
arises is: to what extent do the separate 
measures relate to each other, or does the 
task itself determine the manner of per- 
formance? In other words, are similar 
movements related? 


1. Time Variables: Variables 2, 7, 12, 
17, 22, 27, 32, 37, 42, and 48 are the time 
measures. It should be pointed out that 
each score was independently derived and 
the only obvious feature each one had 
in common was that each was a measure 
of the time it took to complete a_par- 
ticular task. Actually the time scores are 
measures of spontaneous or individual 
tempo, as no fixed time was set for any 
of the tasks nor were the subjects aware 
that their time was being recorded. As is 
indicated by Table 3, there is a large 
measure of agreement among the various 
time All of the correlations 
are significant at the .05 level and most 
of them at the .01 level of significance. 


measures, 


This suggests that there is a spontaneous 
tempo that comes out in all the tasks. 
The subjects’ tempo was so consistent 
that, no matter what the task required, 
they performed it according to their pre- 
ferred rate of speed. Thus, in the graphic 
movement tasks, individual tempo pre- 
dominates and not the particular task. As 
might be expected, there is greater con- 
sistency in similar tasks than in dissimilar 
ones. Thus, the highest correlations were 
among the vertical line, horizontal line, 
and sagittal line. The lowest correlations 
were in the staircase task (Variables 22 
and 27) where two distinct movements 
were required in doing the task. Appar- 
the shifting of directions (from 


ently 
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horizontal to vertical and vice versa) re- 
duced the generality of an individual's 
tempo. By converting the intercorrela- 
tions of the time scores to z scores, it is 
possible to determine which time varia- 
ble has the highest correlation with all 
the other time variables. Variable 7 was 
found to have an average = score of .77 
with all the other variables, or an r of 
.65; this was the highest correlation be- 
tween one variable and all the other time 
scores. 

2. Pressure Variables. Variables 1, 6 
11, 16, 21, 26, 31, 36, 41, and 47 are pres 
sure measures. As is indicated, there is a 


high degree of generality among the pres- 


sure variables, much greater than among 
the time All the variables are 
related above the .01 level of significance. 
The correlation coefhcients 
varies from .43 to .83. Thus, it seems that 
it makes little whether the 
subject makes a line up or down, hori 
zontally or vertically—the pressure he ap 
plies is rather constant. Also, whether the 
task requires straight lines or interrupted 


scores. 


range of 


difference 


movements, such as in the staircase tasks, 
does not matter very much. We continue 
to find that the between 
similar tasks are the highest. For ex- 
ample, the correlation between ascending 


correlations 


staircase pressure and descending stair 

case pressure was the highest value.<hT 
order to obtain one variable. having the 
highest over-all correlation with all the 
other pressure variables, the same _pro- 
cedure was followed as in the time scores. 
Variable 6 was found to have an average 
z of .71 and an r of .61. Thus, it seems 
that, although the correlations among 
the pressure variables are not as low as 
among the time scores, the time variables 
have some higher correlations than the 
pressure variables. This would suggest 
that there is greater variability among 
the time scores and perhaps some of the 
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time scores might best be considered 
as somewhat distinct from other time 
scores. 

3. Length The measure- 
ments of the three straight lines—the 
vertical (Variable 3), horizontal (Variable 
8), and sagittal (Variable 13)—quite ob- 


Variables. 


viously provide length scores which may 
be related. In addition, the size of the 
circles (Variable 18) is a measure of length 
of diamete1 a relation- 
ship to the length of straight lines. In the 
tasks, there four length 
measurements, the vertical (Variables 214 


which may beat 


staircase are 
and 29) and horizontal (Variables 25 and 
30) lengths in both the ascending and 
descending staircase. It should be pointed 
out that the subjects were requested to 
reproduce the given length of the model 
staircase. Thus, just as in the straight 
the an 
initial stimulus figure, but, unlike those 


lines and in circle, there was 
two, the subjects were not required to 
trace over the stimulus figure. The lad- 
ders (Variables 45 and 51) also provide 
an additional source of length measure- 
ment. In every ladder task, the subject 
is required to reproduce the lines the 
same size as the stimulus lines. ‘Rhus, the 
average length of the lines provides a 
measure of thie atcuracy of reproduction 
of ee the stimulus lines. 

It is apparent from Table 3 that the 
over-all intercorrelations are not as high 
as were the time 
the 45 inter- 
correlations were not significant and ten 


present among and 


pressure scores. Seven ol 
of them were significant between the .05 
and the .O1 level of significance. In other 
words, 28 of the 45 intercorrelations were 
significant at the .01 level and above. It 
is evident that this is well above chance. 
As might be expected, the highest cor- 
relations like 
Variables 24, 25, 29, and 30—the staircase 
lengths—had_ the 


were among variables. 


highest intercorrela- 
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22 at .05 level, and .28 at .01 level of significance 


(SUPPLEMENT TO TABLE 3 


INTERCORRELATION MATRIX OF TH 52 
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Pressure-Horizontal Line 
lime-Horizontal Line 
Length-Horizontal Line 
Primary Deviation-Horizontal | ine Staircase 
Secondary Deviation-Horizontal Line rs-Ascendi 
Pressure-Sagittal Line | neth-Ascending Staircase 
lime Sagittal Line oriz 


gth-Ascendi ig Staircase 
Length-Sagittal Line e- Descendi Stair 


Deviation Sagittal Line 


1on-Circle 
Circle 


Staircase 


g Staircase 
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Variable Number and Name 
lime-Descending Staircase 10) 
Number of Stairs-Descending Staircase 41 
Vertical | ength-Descending Staircase 
Horizontal Length-Descending Staircase 
Pressure-Upgoing Zigzags Distance between Lines-l pgoing Ladders 
Time-Upgoing Zigzags Length-Upgoing Lad s 
Number of Angles-l peoing Zigzags Deviation-U pgoing Ladders 
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tions. Variables 45, the length of the lad- 
der going up, had the lowest correlation 
with all the other variables. It had only 
a slight positive relationship with the 
staircase lengths. It was found that varia- 
ble 29 had the highest over-all correla- 
tion with all the other length measures; 
this correlation was .47. 

1. Intercorrelations among other Like 
Most of the other variables 
fell into one of the four following cate- 


Variables. 


gories: upward-downward, rightward-left- 
ward, number of stairs, angles, lines, and 
deviation scores. Variables 4, 10, 14, and 
20 are the four upward-downward varia- 
bles. The only significant correlation was 
between Variables 4 and 20. ‘This corre- 
lation was significant beyond the .01 
level of significance. The other correla- 
tions are all slightly positive and the 
correlation between Variables 10 and 20 
approach the .05 level of significance. It 
is not readily evident why upward shift 
ing in the vertical line should be very 
significantly correlated with upward 
shifting in the circle. The circle was in a 
sagittal position and it might be expected 
that upward shifting in the sagittal line 
(Variable 14) would be more related to 
upward shifting in the circle. It may be 
that the rather low reliabilities of the 
upward-downward shiftings make these 
variables of questionable usefullness. 
The intercorrelations of the four 
rightward-leftward variables (Variables 5, 
9, 15, and 19) provide three significant 
relationships. The intercorrelations of 
the three line variables are all significant 
beyond the .O1 level. It seems that right- 
ward-leftward shiftings are not affected 
by the placement of the line—whether 
the line is parallel, perpendicular, or in 
a horizontal position, our subject shifted 
approximately to the same extent in all 
three spheres. It does appear, however, 
that the right-left shiftings in the circle 
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bear little relationship to the line shift- 
ings. The correlation between the circle 
right-left shiftings is not so much af- 
fected by the position of the line as up- 
ward-downward shifting. This is reason- 
able, as in changing the position of the 
line, we are mainly rotating the vertical 
or the up-and-down dimension. 

There are 15 correlations among the 
number of stairs (Variables 23 and 28), 
angles (Variable§ 33 and 38), and lines 
(Variables 43 and 49). Of these, seven are 
significant beyond the .01 level, five be- 
tween the .05 and .01, and three are in- 
significant, although in the positive direc- 
tion. It does not seem to make too much 
difference on what plane the movements 
are made or whether the direction is up 
or down; our subjects perform about the 
same. Again, it is found that there is a 
higher correlation among similar tasks 
than the not so similar Thus, the 


highest correlations were between the 


ones, 


ascending and descending staircase and 
between the zigzags going up and going 
down. 

\nother comparison was among the 
variables found in the zigzags (Variables 
35 and 40) and ladders (Variables 46 and 
52). Actually they are rightward-leftward 
shiftings, but because the task is much 
different from the lines and circle, it was 
felt that they were in no way comparable. 
The that there is not 
much consistency in this type of per- 


results indicate 
formance. Out of the six correlations, two 
are significant at the .05 level and one at 
the .01 level. It seems that the direction 
of the task, whether going up or down, 
is an important consideration. The as- 
cending zigzags and the egocifugal lad- 
der had the highest correlation (.31). 
There was a slightly negative relation- 
ship between the deviation scores on the 
up-going and down-going zigzags. There 
was a significant positive relationship be- 


tween the egocifugal ladder, the down- 
going zigzag, and the egocipetal ladder. 
It, therefore, appears that, while direc- 
tion may be important, it does not seem 
to make too much difference in the lad- 
der task. In this area the results are in- 
conclusive, as only three of the six corre- 
lations were significant. 


Hypothesis 3: Certain types of graphic 
motor movements go together and or- 
derly relationships exist among the vari- 
ous movements. 


The significant intercorrelations among 
the graphic-motor variables are presented 
in Table B*. Due to the excessive length 
of this table, it is not being presented in 
this section. This table not only lists the 
intercorrelations of the significant varia- 
bles, but also provides the interpretation 
of the relationship. Correlations with 
like measurements are not included (i.e., 
pressure variables correlated with other 
pressure variables). A quick overview of 
the findings readily reveals the great con- 
sistency that is present. Almost all the 
pressure variables are significantly re- 
lated to length measurements, the heavier 
the pressure the longer the length. 

Time scores seem to break down into 
two categories: the lines and circle in 
one, and the more complex tasks—the 
staircase, zigzags, and ladders—in_ the 
other. Time scores in the first category 
are consistently related to short length, 
less distance apart in the zigzags, fewer 
angles, stairs, and number of lines in the 
ladders. Time scores in the second cate- 
gory are associated with long length, 
rightward movement, fewer angles, stairs, 


*A 16-page table listing the significant inter- 
correlations of the graphic movement variables 
and temperament factors has been deposited 
with the American Documentation Institute 


Order Document No. 5755, remitting $2.50 for 


$5-mm. microfilm or $1.75 for 6 by 8 in. photo 
copies. 
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and number of lines and greater distance 
between the lines in the ladders. 


Length scores also seem to fall into 
two categories. In the first are all the 
length measures except for the ladders; 
in the second are the two length meas- 
ures in the ladder tasks. In the first cate- 
gory we find downward movement, fast 
time, fewer stairs, angles, and number 
of lines, heavier pressure, longer length, 
and leftward deviation in the parallels 
and zigzags. In the second category are 
found slow time scores, fewer angles, few 
lines, less stairs, and leftward shifting in 
the ladders. 

Upward shifting in the vertical line is 
consistently related to short movements 
and to greater number of stairs; in the 
horizontal line, upward shifting is re- 
lated to short length, slow speed, and 
rightward movement. For the sagittal 
line, upward movement is associated with 
heavier pressure; rightward movement 
with fewer stairs, fewer lines, and greater 
distance between lines. In the circle, up- 
ward shifting is related to short length. 

Rightward shifting in the vertical line 
is related to upward movement, fast 
time, fewer stairs, and fewer lines in the 
ladders. For the horizontal line, right- 
ward shiftings are significantly related 
to other rightward movements. Right- 
ward movements in the sagittal line are 
related to other rightward movements, 
both line and ladders, upward in the 
sagittal line, and fast time. In the circle, 
rightward movement is related to fast 
time, long lines in the staircase, and 
the ladders. 
Rightward deviations in the zigzags and 
ladders are significantly related to heavy 
pressure, slow time, and short length. 


Fewer stairs in the staircase tasks are 


fewer number of lines in 


consistently related to long length, fast 
time, fewer angles, fewer lines, greater 
distance between the lines, upward move- 


il 
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rABLE 4 


NUMBER OF SIGNIFICANT CORRELATIONS BETWEEN THE GRAPHIC- MOTOR VARIABLES 
i 


.22 and above) (+ positive correlations, 


neg itive correlations 


Time in Time in Upward- 
Variables Pressure Length Ladder Lines & Complex Down- 
Length Circle Tasks ward 
No. of Variables in each group 10 8 2 $ 6 t 


Pressure 10 22 
Length 8 22+ 

Ladder Length 2 1+ 12 
lime in Lines & Circle 4 1 

lime in Complex Tasks 6 1+ 21 
Upward-Downward 4 1+ 10 
Rightward-Leftward 4 

Deviation 2 44 3 
Number of Stairs 2 14 
Number of Angles 2 44 10 
Number of Lines 2 4+ 7 
Distance between Lines 2 6+ 2 
Distance Apart 2 i+ 


ment in the sagittal line, and downward 
and rightward movement in the vertical 
lines. 

Fewer angles in the zigzags are associ- 
ated with long length, heavier pressure, 
fast time, fewer stairs, fewer lines, and 
greater distance between the lines. 

Fewer lines in the ladders are signifi- 
cantly related to long length, upward 
and rightward movements in the lines, 
fewer stairs, heavier pressure, leftward 
movement in the ladders, and greater 
distance between the lines. 

Large distances between the lines on 
the ladders are associated with rightward 
and upward movements, heavier pres 
sure, fast time, fewer angles, fewer stairs, 
and fewer lines. 

Larger distances apart in the zigzags 
are significantly related to slow time, 
rightward deviations in the zigzags, and 
short length. 

Table 4 find 
ings. Under each category is listed the 


number of variables that fall within that 


summarizes the above 


category. ‘Thus, for example, under 


length there are eight variables and 


under pressure, ten. Eighty significant 


l 1+ 1+ 
12 21+ 10 
6 1+, 1 
6 24 2- 
4+ 2- 
1+, 1 2 2 
5+ 2+ 
5 3 1 
4 2+ ? 
} 104 

3 2 54 2+ 
1 5 2+ 

1 } 6— 


intercorrelations are possible; of these, 


22 actually 


were significant. The sign 
behind the number of correlations iden- 
tifies whether the correlations are post- 
tive or negative. In some cases there are 
significant relationships in both direc 
tions. The 13 categories were established 
on the basis of common relationships. 
For example, it was found that length in 
the ladders had significant relationships 
with variables which the other length 
did 
should again be pointed out that chance 
out of 20. It 


seems evident that something other than 


scores not have and vice versa. It 


would allow only one 
chance is operating in many of these re- 


lationships. 


Hy pothesis 


tween 


Specific relationships be- 


graphic-motor movements and 


temperament factors are postulated. 


Fable 5 presents the correlations be 
tween the graphic-motor variables and 
the seven temperament factors, As_ ts 
evident, the correlations are quite low, 
with the highest in the thirties. For this 
table, a one-tailed test was used and an 


r of .18 is significant at the .05 level and 


20 


Right- Devia- 
ward- tion in 
Variables Left- Complex 
ward Tasks 
No. of Variables ineach group 4 
Pressure 10 4+ 
Length 8 2+ 3 
Ladder Length 2 5 
Time in Lines & Circle 4 3+,1- 
Time in Complex Tasks 6 5+ 
Upward-Downward 4 2+ 1 
Rightward-Leftward 4 2+ 
Deviation 4 2+ 
No ot Stairs 2 2 T 
No. of Angles 2 1 
No. of Lines 2 34 2 
Distance between lines 2 34 1 
Distance Apart 2 2+ 


an r of .26 at the .01 level. Due to the 
extremely low correlations obtained, the 
findings will be examined to determine 
if any trend exists, with the understand- 
ing that any small but significant corre 
lations must be accepted very tentatively 
and that further research on a larget 
sample is needed before any firm conclu- 
sions are possible. 

(a) High scorers on the Active Facto» 
will work faster and exert heavier pres- 
sure. The correlations between the time 
scores and the Active Factor reveal four 
significant relationships. At the .01 level, 
time in the horizontal (Variable 7) and 
in the sagittal (Variable 12) lines is sig- 
nificantly related, and at the .05 level, 
time in the circle (Variable 17) and in 
the upgoing zigzag (Variable 32) has sig- 
nificant associations. Of the other six, 
four are in the predicted direction and 
two are negative. The correlations of the 
pressure variables and the Active Factor 
reveal no significant relationships; how- 
ever, nine out of the ten coefficierfts fall 
in the predicted direction. 

(b) High scorers on the Vigorous Fac- 
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Dis- 
No. of No. of No. of tance Dis- 
Stairs Angles Lines between tance 
Lines Apart 
? ) ) ) ) 
44 4 6 1+ 
14 104 7 24 
24 34 1-4 
2+ gu. 
94 10 54 54 6- 
4 ) 
2+ 34 34 
1 2 1 2+ 
34 34 
34 4 14 
34 44 3 
34 4-4 3 


tor will be found to have heavier pres- 
sure, fewer parallel lines, and faster time 
scores. There are three significant corre- 
lations (Variables 1, 11, and 16) at the 
05 level between the pressure variables 
and the Vigorous Factor. Five of the 
other correlations are in the predicted 
direction and two—the ascending stair- 
and the upgoing 
slightly negative. It may be 


case ladders—were 


that the 
vigorous person does not exert the same 
force when he has to draw away from 
himself. 

Fewness of the lines in the parallel or 
ladder task was measured by the number 
of lines it took to get to a certain dis- 
tance and the average distance between 
the lines. As is indicated in Table 5, the 
correlations were insignificant in the up- 
going ladder (Variables 43 and 44) but 
significant in the downgoing ladder 
(Variables 49 the .05 level. 
Thus, the trend seems to be that direc- 


and 50) at 


tion is important and, just as the vigor- 
ous person exerts more pressure when the 
task requires downward movements, so, 
too, there are fewer lines in covering a 
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TABLE 5 


Cross-CORRELATIONS OF MOVEMENT VARIABLES WITH TEMPERAMENT FACTORS 


Variable Active Vigorous Impulsive 
Nos. . 54 55 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 


r=.18 for the .95 level and .26 for the .01 level 


distance when he goes downward or 
toward himself. 

All the correlations between the Vigor- 
ous Factor and the time scores are in the 
predicted direction, with Variables 37, 


Dominant Stable Sociable Reflective 


56 57 58 59 
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—O08 22 10 —10 

04 2 —12 34 
—03 O01 
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00 
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12, and 48 significant at the .05 level. 
The wend appears to be that there is 
some relationship between speed and the 
Vigorous Factor. 

(c) High scorers on the Impulsive Fac- 


22 | 
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tor will shift sooner, work faster, and 
have greater pressure. Utilizing the stair- 
case task as an indication of ability to 
shift quickly and the length measure- 
ment as a this, and based 
upon the prediction that those who shift 
quickly have the shortest average length 
on both the horizontal 
length, it was found that there is a sig- 
nificant negative relationship between 
the Impulsive Factor and length on these 


measure ol 


vertical and 


tasks. Variables 24, 25, and 30 are signifi- 
cantly related to the Impulsive Factor at 
the .05 level and Variable 29 at the .01 
level. It appears that the subjects who 
score high on impulsiveness have the 
shortest length on these tasks and, there- 
fore, shift the quickest. 

The correlation of the time variables 
with the Impulsive Factor reveals that, in 
nine of the ten cases, the relationship is 
in the predicted direction, No significant 
correlations were obtained, Similarly, the 
correlations of the pressure scores with 
the Impulsive Factor provided no sig 
nificant relationships with seven of the 
ten correlations in the predicted direc- 
tion. Thus, for both time and pressure 
scores, the trend seems to agree with the 
hypothesis, but the correlations are so 
low that no definitive conclusions can be 
made. 

(d) High scorers on the Dominant Fac- 
tor will shift upward, have larger move- 
ments in reaching a certain distance, and 
will exert more pressure. Of the fou 
measures of upward shilting—the vertical 
line, horizontal line, sagittal line, and 
circle—only the upward shifting in the 
horizontal line is related to the Dominant 
Factor in the predicted direction. This 
would seem to indicate that upward shift 
ing as such is not related to dominance. 
The horizontal shifting is different from 
the other three tasks in that the subject 
is required to reproduce lines from right 
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to left and vice versa. Thus, there is less 
likelihood of up and down shifting. It 
may be that, when the task requires up- 
ward o1 


downward not 


enough individual expression is brought 


movement, 


forth, and when left or right movement 
is called for, upward or downward shift- 
ing would be more revealing of tempera- 
mental differences. 

In order to determine whether domi- 
nant people have larger movements in 
reaching a certain distance, the number 
of angles and lines it took to go from one 
part of the page to the other side were 
correlated with the Dominant Factor. In 
the upgoing direction, there was a signif 
cant relationship (at the .05 level) be- 
tween fewness of angles and dominance; 
the relationship between fewness of lines 
Was not quite significant but approaches 
05 For the 
downgoing angles, there was a_ slight 


significance at the level. 
positive correlation and for the down- 
going lines, there was a slight negative 
correlation, It therefore seems that the 
trend suggests some relationship between 
large movements and the Dominant 
Factor in the upgoing direction, but 
questionable relationship in the down- 
going direction. 

All the correlations between the pres- 
sure variables and the Dominant Factor 
were found to be positive, although none 
of them is significantly related to this 
factor. Thus, there is some suggestion ol 
a relationship between dominance and 
pressure. 

(e) High scorers on the Stable Factor 
will shift in 


faster, 


the upward direction, work 
and will make more outgoing 
movements. As is indicated in Table 5, 
there were no significant correlations be- 
tween upward movement (Variables 4, 
10, 14, and 20) and the Stable Factor. All 
the correlations are in the positive direc- 


tions, but very low. It therefore appears 


/ 
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that, while there may be some relation- 
ship between upward shifting and this 
factor, the correlations are too small to 
draw any conclusions about such rela- 
tionsh 

On 


between 


the other hand, the correlations 
the this 
factor provide many significant associa- 
tions. Except for Variable 22, all the 
correlations are positive, with two sig 


time’“Variables and 


nificant variables (7 and 17) at the .O1 
level and five at the .05 level (Variables 
2, 12, 32, 37, and 48). The trend is con- 
sistent with the prediction that a rela 
tionship exists between fast tempo and 
the Stable Factor. 

Utilizing the number of lines and 
angles as a measure of outgoingness, it 
was found that all four correlations are 
in the predicted direction. The two 
downgoing variables are significant be- 
yond the .01 level, while the two upgoing 
variables are low positive correlations. 
Phese findings suggest a relationship be- 
tween high Stable scores and large move- 
ments in the downward direction. This 
is the direct opposite of the finding in 
to the Dominant Factor. This 


raises the question why do “Stable” 


relation 


people utilize fewer movements in the 
downward direction while “Dominant” 
people utilize fewe: movements in the up- 
ward direction? 

(f) High scorers on the Sociable Factor 
will shift in the rightward and upward 
direction. Vhe correlations between the 
rightward-leftward variable and the So- 
ciable that three of the 
four coefficients are in the predicted di- 


Factor reveal 
rection and one slightly negative. The 
only significant correlation was in the 
horizontal line and this was significant at 
the .05 level. For the upward-downward 
shiftings there were two correlations in 


the predicted direction and two were 
negative. Again the only significant corre- 
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lation was the shifting in the horizontal 


line. Thus, it seems that the results do 
not confirm the hypothesis concerning 
the relationship between rightward and 
upward the Sociable 


movement and 


Factor. There is some indication that, in 
the horizontal line, subjects who score 
the Sociable 
nificantly more rightward and upward. 

(g) High scorers on the Reflective Fac- 
tor will slowly, shift 
slowly, and will have leftward or inward 


high on Factor shift) sig- 


work more more 
movements. Nine of the ten time varia- 
bles are negatively related to the Reflec- 
tive Factor, suggesting that slow time is 
associated with this factor. The only sig- 
nificant Variable 17 


Thus, there is 


correlation 
the .05 


was 
(circle) at level. 
some confirmation of the hypothesis that 
high the Reflective Factor 


have slow natural tempo. 


scorers on 


Although only the length variables in 
the staircase task were used to measure 
ability to shift quickly in relation to the 
Impulsive Factor, the Reflective Factor 
has been compared with all the length 
While the per- 
severate may best be revealed in a task in 


variables. tendency to 
which quick shifting is necessary, it is 
felt that the tendency to continue a task 
may also be indicated in any short task 
where change of direction is necessary. 
The correlations between the Reflective 
Factor and the length variables reveal 
that nine of the ten correlations are posi- 
tively correlated, suggesting that those 
who score high on this factor draw longe! 
lines. of the correlations are sig- 
nificant beyond the .01 level (Variables 
$3 and 18), and two at the .05 level (Varia- 
bles 29 and 30). Thus, there is some con 
firmation that reflective people cannot 
“let go” and have a tendency to continue 
have 


a graphic they 


started. 


movement once 


It was hypothesized that leftward 
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movement would be correlated with the 
Reflective This 
negative correlations 


Factor. would mean 


with rightward 
The fou 


correlations between these variables and 


leftward 


shifting variables. 


the Reflective Factor reveal that only one 


ol the four was in the predicted direction 


and, in all cases, the correlation was very 
slight. It therefore seems that this hy- 
pothesis was not upheld and that the 
data do not indicate any relationship be 
tween leftward the Re 


movement and 


flective Factor. 
Discussion 


The present investigation had the pur 


pose of studying expressive graphic. 


motor to discover 


movements in orde1 
if they represent an orderly, consistent, 
and meaningful domain of personality. 
Po determine this, four major hypotheses 
were formulated. These were: graphic 
motor movements stable 


are measures 


and therefore reliable; individuals are 


‘consistent their performance on a 
variety of graphic-motor tasks measuring 
similar kinds of movement; an orderly 
the 
and graphic-motor movements 
can be revealing of temperamental differ 


ences. Uhus, reliability was studied; then 


relationship exists among move 


ments; 


intraconsistency, generality, and, finally, 
validity. 


In studying reliability, various problems arise 
The question of a learning effect is always to be 
considered in’ test-retest’ reliability. Therefore, 
considerable time is required between original 
testing and retesting in order to insure that the 
performing of the original test is not very well 
remembered. Whether learning takes place on 
the Mira technique appears questionable. It 
does not seem that much learning can take place 


on a technique where no verbal responses are 


given and the subject is unable to see what he 
Thus, although a two-week period may 
seem of small duration for test-retest reliability 
it is felt that this is sufficient time for a task of 
this nature 


does 


It is well known that self-correlations are af 


fected by the range of test variables 
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and the 
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population sampled. There is litthe question that 


the present sample is a very select group in that 
only college 


students were used. There is no way 


of knowing been on the 


reliabilities because of this select sample. Much 


what the etlect has 
higher reliabilities mav have been obtained if a 
wider range of normal and perhaps abnormal 


subjects were utilized. While it has never been 
claimed that college students all have 


fem pe Tament 


the same 
it still appears that most students 
similar to than to other 
groups. It may, therefore, appear that if a more 
group were used, the 
have been even. greater. 


are more each other 


diffuse 


reliability. would 


An average reliabilitv coefficient of .617 
obtained. Is this sufficiently 
that 
graphic-motor 


was 
high so that it can 
be said these subjects are stable in thei 

Allport & Vernon 
coethcient of .64 in 


Eisenberg (18) 


movements: 
4) obtained an 
different 


average 
sessions reported a 
coethcient of .76. Compared with other findings, 
substantial 


work 
that we are on 


the present results are in 
Based 


€ ssive 


agree 


ment upon the previous done on 


movements, seems 
solid ground when we state that, on the average, 


expressive graphic-motor movements are fairly 
stable characteristics in our subjects 


Next 


We have attempted to discover if similar vari 


comes the problem of intraconsistency 
ables are related in graphic-motor performance 
Allport & Vernon (4) found three speed “fac 
verbal they 
While there is no conclusive evidence of 


tors drawing, and rhythmic; and 


state 
a single, 


pervasive, false 


to conclude that there is a specitic speed for each 


personal tempo’ ts 


activity and for each occasion It 
that the 
is much 
We have 


how 


is apparent 


domain covered in the present study 


more limited than Allport & Vernon’s 


only measures of graphic-motor time, 
took a subject to complete task 
when no mention was made of time 
that 


sistency in the 


long it 
The results 


indicate there is a large degree of con 


time scores. It was also tound 


that other factors operate to reduce the correla 


tion between time scores. One striking illustra 


tion was on the staircase task where directional 


changes were required who worked fast 


ople 
as shift 
tasks, fast 


on this task usually had longer length 


ing made for longer time. In other 


time usually meant short length, as might be 


that there 
scores on the graphic 


expected. Therefore, is concluded 
is a consistency 


tasks 


time 

interfere with 
still 
degree of 


motor Various factors may 


this consistency but basically it ENISIS 


In addition to the high 


consistency found among the 


intra 
time variables, high 
intercorrelations 
length 


were obtained among pressure 


and vatiables. Lhere was lesser agree 


ment among the rightward-lettward variable 


and the number of angles, lines, and stairs; vet, 


the number of significant relationships was well 
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above chance and indicate that among like tasks 
the subjects are fairly consistent. It was only 
in the upward-downward variables and in the 
deviations measures of the zigzags and ladders 
that the results are not so clear-cut; however, 
even here the findings are above what would be 
expected by chance alone. 

Earlier it was stated that one of the purposes 
was that of contributing to understanding of 
the unity of personality through graphic-motor 
movements. Actually, each of the four hypotheses 
represents an attempt to do just that. If people 
are consistent over a period of time in their 
movements, there is unity; if subjects perform 
the same type of movement similarly, there is 
unity; if there is a meaningful relationship be- 
tween various types of movements, there is unity; 
and if one domain that is so vastly different in 
kind of material elicited is found to be related 
to another domain, ie., graphic-motor move 
ments and temperament scores on a question 
naire, there is also unity. 

The first two hypotheses have already been 
discussed; the third hypothesis, that of generality, 
is fairly well upheld. That is, the relationships 
between different kinds of variables are generally 
consistent. For example, out of the 80 correla 
tions between pressure and length, 22 are sig 
nificant; out of the 24 correlations between time 
in lines and circles and length, 21 are significant 
Of the 16 correlations between length and num 
ber of angles, 10 are significant. Of course, some 
of the most outstanding examples have been 
selected and it may be claimed that some of the 
results would naturally be expected, such as those 
who complete a task rapidly would have short 
lines; if they made longer lines, they would take 
longer time. This may not be so. We 
did not know this before we started. Allport & 
Vernon (4) reported that pressure and distance 
between lines was very much related. This would 
not commonly 


may or 


be suspected and perhaps was 
only due to the special conditions of their ex 
periment. However, it was also found that of the 
12 correlations between pressure and distance 
between lines, six were significant in the pre 
dicted direction, 

We now come to the final hypothesis, that of 
the relationship between movement variables 
and temperament. the final analysis, if 
graphic-movement variables are to be utilized, 
it is first necessary to obtain indication 
of validitv. How well do they correlate with 
other measures? [his was a relatively uncharted 
area in which few objective investigations have 
been conducted. Specific hypotheses were formu- 
lated based upon a few researches and 
unsubstantiated claims, Thus, they 
quite tentative and exploratory. 

In a study of 


some 


many 
were all 


this sort and in most studies 


where another instrument is used as a critetion, 
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various problems arise. Rosenzweig (44) suggests 


the crucial importance of using criteria that 
tap the same level of behavior as the instru- 
ment to be validated. According to Rosenzweig, 


there are three levels which are tapped by 
psychodiagnostic tests. The first is that of self 
responses from which one 
may predict towards other situations in which 
the subject is self-consciously critical. Level II 
is that of overt behavior; if the subject manifests 
in the test situation a certain type of overt 
behavior, one may predict that he will behave 
similarly in similar externally defined situations. 
Level III is that of implicit behavior, which 
requires interpretation from the manifest con- 
tent of the response to underlying factors. 
Expressive movements often (6) been 
with projective tests as im 
plicit behavior testing. The material itself does 
not indicate the manner of interpretation and 
the subject is totally unaware how his responses 
will be evaluated. If we are dealing with Level 
behavior in graphic-motor tasks, can we 
fruitfully use as a criterion responses obtained 
by a temperament schedule? The 
Temperament Schedule is somewhat different 
from tests of this sort in that, first, the 
factors were obtained through a syptematic fac 


critical or censored 


have 


lumped together 


Thurstone 


most 


tor analysis, and second, the original items were 
refactored and a second factor analysis was pet 
formed. As a result, the factors obtained are 
second-order factors. Baehr (8) has claimed that 


second-order factors represent a_ purification 
process and yield factors which represent the 
more basic or pervasive characteristics of the 


original behavior items included in the factorial 
study. In other words, she claims 
factor analysis the 
individual's 


that by a 
more basic as 
temperament are ob 
then there may be an 
behavior resulting from 
Temperament Schedule. 


second-order 
pects of the 
tained. If 
equivalent 


this is so, 
Level Ill 
the Thurstone 

As Cronbach (12) points out, the normal per 
sonality presents troublesome problems of meas- 
urement. While it is easy 
they tend to fall syndromes 
or patterns, intermediate positions, falling in 
the center of the distribution, tell the investiga 
tor little except that the subject is not a deviate 
This that individual differences 
difficult to detect in the normal range, and there 
is always the whether the scale is 
to detect the differences that 


to identify abnormals 


since into distinct 


suggests are 
question 
sufficiently refined 
exist 

In dealing with a test in which the subject 
has to give answers about his own personality, 
there is always the question of truthfulness, and 
secondly, of We never know how 
honest the subject is in reporting about himself 
No matter what explanations are given and how 
often he is told that the results will have no 


knowledge. 


} 
\ 
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influence on anv of his activities, one is never 
sure that the subject is able to respond in an 
honest fashion. Allport (3) states, “The normal 
subjects tell you by the direct method precisely 
what they tell you by the projective method 
They are all of a piece. You may therefore take 
their motivational statements at their face value, 
for even if you probe, you will not find any 
thing substantially different” (p. 110). Davids 
(13) compared normals on direct and_ indirect 
tests and found that normals have a significant 
degree of agreement among rank orders when 
guaranteed anonymity, but when they 
told that the results would be used for job 
assessment, there was a much agreement 

On the basis of the above experiment, it ap 
pears that if it is certain that 
lieve that the results will not be 
wav against them, the results 
compared with projective tests. In the present 
study we cannot be sure that such was the 
case. We can only state that the conditions were 
so set up that constant assurance was given to 
the subjects that the results would in no way 
affect them. 

As for the second question, there is really 
no way of telling how much the subject knows 
about himself. While he may have a certain 
picture of himself, others may have quite a dif 
ferent picture. There is little question but that 
the information the subject provides is either his 
open self-picture or 


were 
lowe1 


the subjects be 
used in any 
may validly be 


his censored  self-picture, 
censored to show him in the most favorable light 
It would be have others either 
rate him or attempt to take the test the way 
they believe the subject would answer the ques 
tions. This we did not do and therefore have to 
depend upon the answers the subject gave of 
himself as being the 
under the circumstances. 

The question may be raised—why 
some other third level test given that gets at 
implicit behavior as a more adequate criterion 
measure? Considerable thought was given to the 
selection of a criterion test 
if we 


necessary to 


best picture obtainable 


was not 


and it was felt that 
utilized a projective test, the problem of 
classifying the responses would require many 
assumptions that might be quite arbitrary. In 
addition, it should be emphasized that we were 
dealing with a normal population and the pro 
jective tests are mainly oriented toward abnor 
mality. It would, however, be fruitful to test 
out the certain postulated comparisons, such as 
rightward movement on the Mira technique 
would be related to a predominance of color 
over movement responses on the Rorschach. This 
is an area for another study was not the 
concern of the present investigation. 


The correlations between the graphic-motor 
variables and the temperament factors were all 
small, only a few above 30 


very Thus, in gen 


AND TEMPERAMENT 27 


eral, the findings are extremely limited and 
the positive results that were obtained must be 
considered very tentative; further research on 
a larger sample is needed before any firm con- 
clusions can be made. It is revealing that some 
of the results promising and suggest 
the possibility that objective test of 
temperament may be devised utilizing graphic- 
motor movements. Other measures may be more 
useful for this purpose. It is necessary 


seem 


to have 
a beginning point and, although the present 
findings are very limited and in many instances 
inconclusive, this study is an attempt to further 
increase investigation and interest in this rela 
tively unchartered avenue. 

In concluding discussion, it should be 
pointed out that this investigation is only the 
first step in exploring the area of graphic-motor 
movements. The findings indicate that the area 
of graphic-motor movements is a profitable one 
for psychologists to explore. At the present 
time generalizations cannot be made, and spe 
cific studies will have to be performed in order 
possible similarities between the 
present findings and claims made by drawing 
analysts and graphologjsts. We utilized a spe 
cific test and obtained graphic-motor movements 
elicited by this 


this 


to test out 


whether the same results 
will be found by other techniques will have to 
be determined by investigation. It does seem, on 
the basis of the present findings, that tests of 
graphic-motor functioning can be devised which 
may be utilized in a diagnostic manner so that 
objective tests of temperament may be realized 
Additional studies must be performed utilizing 
groups of children, more heterogeneous normal 


test; 


subjects, and abnormal subjects in order to 
substantiate the present results and to gain a 
greater degree of understanding in this complex 


area of personality. 
SUMMARY AND CONCLUSIONS 


\ number of studies in the area of ex 
pressive movements have indicated that 


this is a meaningful avenue of explora- 


tion and have yielded positive results, re- 
vealing the intraconsistency of human 
functioning, both in the movement as- 
pect and other characteristics of human 
behavior. However, previous — studies 
have not adequately handled the three 
major interrelated aspects of the problem 
of expressive movement—the reliability 
of expression, the extent of unity or 
generality in expressive movement, and 


the relationships of expressive movement 


} 
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The present investigation deals only 
with graphic-motor expression, attempt- 
ing to test the three interrelated aspects 
by objective means. Four major hypothe- 
ses were formulated: 

1. Graphic-motor movements are stable 
measures, and test-retest correlations will 
reveal a high degree of reliability. 

2. Individuals are internally consistent 
in their graphic-motor movements. Simi- 
lar movements will be highly correlated. 

3. Certain types of graphic-motor 
movements go together and orderly re- 
lationship eXists the 


among various 


movements. 

Certain specific relationships —be- 
tween graphic-motor movements and 
temperament factors were hypothesized. 

Fighty male college students were ad- 
ministered a the Mira 
Myokinetic Technique in which graphic 
movements are reproduced while the sub- 
jects vision is screened, Ten separate 
tasks were given and many of them con- 
tained similar variables such as tempo, 


modification of 


pressure, and length measurements. The 
Thurstone Temperament Schedule was 
also administered in order to obtain a 
measure of temperament differences. 

The approach throughout was a corre- 
lational one and 1,891 correlations were 
obtained. The first hypothesis was pal 
tially confirmed by a test-retest reliability 
coethcient of .62. The second hypothesis 
was largely confirmed, although all the 
results were not equally significant. The 
findings indicate that individuals are con- 
sistent in a number of important varia- 
bles such as personal tempo, amount of 
pressure applied, and length of graphic 
reproductions. 

Che third hypothesis was also partially 
confirmed and meaningful 
correlations 


consistent 
significant 


obtained 


were 


measures to other behavior characteristics. 
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among different types of movement varia- 
bles. The nature of the relationships 
became evident only after the data were 
analyzed. For example, significant con- 
sistent relationships were obtained be- 
tween pressure and length variables, time 
and length variables, and between length 
and downward shifting variables. 

The fourth hypothesis was tested by 
examining hypothesized relationships be- 
tween the temperament factors and the 
movement variables. The correlations 
obtained were extremely low with only 
a few as high as .30. There were a num- 
ber of significant correlations but it was 
apparent that the findings were very 
tentative and further research on a larger 
sample is needed before any firm con- 
clusions are possible in relating graphic 
movements with temperament. The 
trend of the findings revealed: the Ac- 
tive Factor had positive relationships 
with time and pressure scores; the Vig- 
orous 


Factor had positive associations 


with pressure, fewness of lines and 
tempo; the Impulsive Factor is nega- 
tively related to the length scores where 
shifting was required and had_ positive 
relationships with tempo and pressure 
scores; the Dominant Factor related posi- 
tively with the pressure variables, few- 
ness of angles, and fewness of parallel 
lines: the Stable Factor had significant 
positive correlations with most of the 
time variables and the number of angles 
and lines it took to 
had significant relations 
with this factor; the Sociable Factor had 
positive correlations with upward and 
rightward shifting variables; the Reflec 
tive had negative correlations 
with the time variables and_ positive 
correlations with the length variables 
when shifting was required. 


reach certain 


distance also 


Factor 


It was concluded that the present re- 


ay 
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sults seem quite promising in revealing gation and may be utilized profitably in 
the basic unity of an individual's graphic- establishing objective measures of tem- 
motor movements and indicate that this — perament. 

area is a fruitful one for further investi 
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